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[Embodiment] 

An embodiment of a demodulator ijor demodulating a frequency shift keying 
signal in accordance with the present invention will be described with reference to the 
drawings. Fig. 1 is a block diagram indicating an embodiment of a demodulator for a 
frequency shift keying signal of the present invention. In Fig. 1, the BPF 1 1 performs 
band limitation on the FSK modulated signal input to the input terminal 10 and the thus 
processed signal is further input to the primary PLL circuit 12 having the same 
configuration as a prior art PLL circuit. The primary PLL circuit 12 performs frequency 
discrimination on the FSK modulated signal and outputs the thus processed signal as a 
base band detection signal to the signal line 4. The detection signal on the signal line 4 is 
input to the comparator 16 and also to the sample and hold circuit 13. The sample and 
hold circuit 13 measures a final bit time value of the previous data by means of a CK 
signal synchronized with a transmitted bit ck signal from the CK generation circuit 14, 



samples and holds the value and outputs the 



sampled -and held value to the coefficient 



device 15. A coefficient value, which is unipuely determined by a cut-off frequency and 
data bit time of the primary PLL circuit 12, is set by the coefficient device 15, and the thus 
set coefficient value is multiplied by the sampled and held value, which is a final value of 
bit time. The product of the multiplication is output as a threshold Th to the comparator 
16, where the threshold Th is used as a reference level. In the comparator 16, the 
detection signal 4 is compared with the threshold Th which is set at each bit time, and if it 
transpires that the detection signal 4 is larger than the threshold Th, the comparator 16 
outputs an H signal as demodulated binary data to the output terminal 1 7; whereas if it 
transpires that the detection signal 4 is smaller than the threshold Th, the comparator 16 
outputs an L signal as demodulated binary data to the output terminal 17. 

Fig. 2 illustrates how to set a variable threshold when intersymbol interference is 
occurring. In Fig. 2, <t> (t) denotes a phase difference of the primary PLL circuit; Aw 
denotes a deviation of a frequency of a carrier signal from the center frequency; wd 
denotes a cut-off frequency of the primary PjLL circuit; and Tb denotes bit time of data. 
Due to the intersymbol interference, the initial value 0 (0) of the phase difference <t> (t) 
varies within the range from +Aw/wd ro - Aw/wd. When data subsequent to the initial 
value <t> (0) is l t an output from the primary PLL circuit corresponds to the point x (<b 
l(Tb)). When the data is 0, the output corresponds to the point y ( <f> 0(Tb)). Thus, when 
setting the threshold in such a manner as to correspond to the point z, which is a middle 

point between the point x and the point y, a interval from the threshold becomes the 
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greatest. 



In other words, the threshold Th can be represented by the following formula: 
Th= {(<*l(Tb)) + (<i)0(Tb))}/2 = * (0) X exp(-wd'Tb) 



The threshold Th is proportional to a constant coefficient value determined by 
the cut-off frequency wd and data bit time Tb of the primary PLL circuit. Therefore, a 



coefficient value uniquely determined by the cut-off frequency and data bit time of the 
primary PLL circuit 12 is set by the coefficient device 15 and is multiplied by the sampled 
and held value, which is a final value of bit time, to obtain a threshold value Th, which is 
output to the comparator 16, where the threshold value Th is used for a reference level. 
By making a threshold value variable, a bit error rate can be reduced even when 
intersymbol interference occurs. 

Assuming that the point 2a in the waveform c in Fig. 4 represents a sample value 
of the current time slot, the point la corresponds to a sampled -and held value of a final 
value of the previous bit time and thus, the point la becomes an initial value <f> (0) , and 
when data is 1, an output from the primary PLL circuit corresponds to the point 2b while 
when the data is 0, an output from the primary PLL circuit corresponds to the point 2a and 
a threshold value is set to correspond to the middle point 2z between the points 2b and 2a, 
The threshold values of 3z - 9z are also set in the same manner as in the case of 2z. Thus, 
by making a threshold value continuously variable, a greater interval from the threshold 
value can be secured than when a threshold value is a constant Th, whereby a bit error rate 
can be greatly improved. 1 
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